Abstract-In this thesis work the authors have addressed the important issues related to the next big thing in worldwide retail and distribution, the RFID. RFID is a technology for tracking and information which has existed for over 50 years, and Charles Walton from United States is considered as the father of RFID (Takahashi, 2004), his work during the seventies is a basis for todays RFID technology. Here arises the valid argument that why we do not have RFID in wide use as it was invented long back in 1970"s? Apart from Charles Walton and other scientists efforts for RFID, during that time the technology was not enough advanced to use RFID on commercial basis feasibly. It is only now possible with more development in electronic and microchip technology to produce small RFID components, cheap and useful in sizeable levels.
I. INTRODUCTION
The aim of the undertaking to enhance customer service with the aid of fending off the long queues at the billing counters of the shop with the aid of expediting the billing procedure. To facilitate the technique of stock control this will improve the efficiency of the gadget. As the machine can be in part automated, the business enterprise will benefit from the reduced investments in team of workers. To alert the shop manager approximately low shares.
With the increase in population and demand of trade goods, this scenario faces the inevitable drawback of long request lines. Each grocery store faces the matter of managing request counters with a large variety of shopper These supermarkets use typical barcode-based systems to manage their data processes, that area unit systematically rumoured jointly of the foremost half-hearted aspects of grocery store buying each customers and management. Within the current request method, the barcode reader is employed to scan every and each product consecutive. It conjointly needs line of sight for scanning.
II.
OVERVIEW OF RFID The primary objective is to with success analyse the shortcomings of the barcode based mostly charge system thus on style a system which is able to with efficiency overcome these drawbacks. Apart from this, the secondary objectives are:  To perform requirement evaluation for the proposed approach.  To manage product information for whole sale catalog based RFID tags  To design the architecture for the system.  Put in force suitable protocols for RFID -Tag method.
Maintaining the Integrity of the Specifications
In accordance to the thesis objective and to fore see a determined path to fulfil the objective, several research questions were framed. Also the research questions give a chance to know about the structure of the research work covered in the thesis
IV. RESEARCH METHODOLOGY Research Methods
Research is the systematic investigation of existing or new knowledge. It is used to establish or confirm facts, reaffirm the results of previous work, solve new or existing problems, support theorems, or develop new theories. The first step is to present the situation in a specific research area and from there to find a problem that is relevant to investigate. The problem is something to be solved, illuminated or simply something where there is an interest to expand knowledge. The problem is formulated so that it leads to a general purpose describes what the study aims to achieve. The aim was to broadly examine how to implement the RFID technology in retail industry. The aim was then broken down to more specific questions. Furthermore, to determine the direction and limitations of the thesis previous studies analysed and compared with the actual subject of the inquiry.
Research Approach
In every research, researchers need to decide which cognitive tool to use to help themselves in better understanding unknown and answering their research questions. Yin (2002) and Leedy (2000) , define several different categories of research; descriptive, explanatory, exploratory, qualitative, quantitative, etc. In our research we chose both quantitative and qualitative method as per our requirements i.e., answering our research questions by analysis of different articles, conducting interviews and surveys and justifying our work by doing queuing calculation with the help of empirical data provided by the case company.
Quantitative Research
Quantitative research is based on empirical data and present numerical results; hence they possess high validity and creditability. Quantitative research is able to answer questions related to "how many" and "how much". According to Creswell (2002) , quantitative approach is useful when attempting to test an explanation or identifying factors that influence results.
Qualitative Research
This research is more subjective and interpretive. According to Patton (1990) , qualitative data are detailed description of situations, events, people, interactions, observed behaviours, direct quotations from people about their experiences, beliefs and case histories. Creswell (2002) also says that qualitative research is suitable for researching a phenomenon in that area research has not been done extensively. Many authors agree that both approaches can be combined in many instances.
Furthermore, Leedy (2000) explains, descriptive studies involve either identifying the characteristics of an observed phenomenon or exploring possible correlations among two or more phenomena. For exploratory research, Yin (2002) state that exploratory studies seek to realize and clarify what is happening with the intension of developing new hypotheses and theories. Explanatory research aims to explain the research problem in greater detail and is mainly related to why and how questions.
Literature Review
Literature review is an analysis of the research work done in a specific domain. According to hart (1998), literature review is the selection of available documents on the topic, which contains information, ideas, data and evidence. This selection is written from a particular standpoint to fulfil certain aims or express certain views on the nature of the topic and how it is to be investigated, and the effective evaluation of these documents in relation to the research is being proposed"
Purpose:
The purpose of literature review is to manifest the scholarly ability to discover the relevant information for the scope of the work, build a supportive theoretical framework for the subject, defining the key words, definitions and terminologies, identifying previous research works and to rationalize the research topic.
Writing a review:
The writing starts with identifying the research questions followed by analysing and locating the needed information. According to Hart (1998) the first step should be writing a draft considering the expectation and the needs of the readers. Next step is reworking the draft, considering about clarity and structure of the paper until obtaining a final draft. Finally, check the grammar and spelling, the literature review is done.
Before framing the interview questions a deep study has been performed within the research area of RFID, supply chain and retail industry along with the connected relevant literature. This study was performed to get a better understanding about the concept and also to make the discussions more interesting and interactive during the interviews.
Barcode Technology
Automatic identification is used to identify people, animals, goods and products in motion (Finkenzeller, 2003) . There are various techniques used for identifying in different application areas, including smart cards, optical character recognition (OCR) and biometric identification methods such as voice recognition. In this group RFID and the most widely used technology in the category bar codes are also included. Bar codes are popular because they are cheap and easy to use. Disadvantages and limitations however, meant that alternatives have been developed to meet the higher standards of transparency and security in a variety of applications.
Bar codes are composed of a binary code represented by different thicknesses of the black lines gap of variable size which is read by an optical laser directed toward the bar code and reflection of the laser determines the tagged object's identity (Finkenzeller, 2003) . There are different types of bar codes based on different standards but the most common is the EAN (European Article Number), which consists of a set of numbers in a range of numbers. The most common standard the number ranges is EAN 13 (i.e. 13 digits of the serial) and it contains information about country of origin, company, manufacturer's part number and a final check digit. In the United States they use standard UPC (Universal Product Code) and then EAN is a development of the UPC, it has become subordinate EAN standards and are compatible with each other (Hunt, 2007) . Advantages with the technique include that it is cheap and easy. Disadvantages are that the bar codes can hold some information must be read one by one and convenient and they do not work when they are dirty (Finkenzeller, 2003) .
V. RFID TECHNOLOGY What is RFID?
RFID stands for Radio Frequency Identification and refers to the transfer of information via Radio frequency (Finkenzeller, 2003) . RFID system uses wireless radio communication technology to identify tagged objects or people. The three basic components of RFID system are.
Tag: Sometimes called a transponder and composed of a semiconductor chip and an antenna. -Reader: Also known as an interrogator, and composed of an antenna, RF electronic module, and a control electronic module.
Controller: Also known as a host, which most often takes in form of a PC running database and control.
The technique has many applications such as tracking of goods, automatic duty stations, the identification of newborns, the card to open doors or pay for public transport etc (Hunt, 2007) .
RFID is compared mostly with barcodes because they both can be used in similar ways and in many similar areas, though RFID is a more advanced technology. An example of the differences is that an RFID reader can identify a large number of objects around the same time while barcodes can only be identified one by one.
A bar code must be placed visible just in front of the reader to be read while an RFID tagging or "tag" can be read at long distances away, through most materials and for a higher speed and precision. The disadvantages are that there are many different standards, implementation of an RFID system is complex and it is more expensive in the current situation (Banks, 2007) .
RFID HISTORY
The technology behind RFID did not have a precise moment in history, and grew up with using a variety of other technologies and research. It started with a better understanding of electromagnetic energy in the late 1800s that led to the development of radio communications and radar systems (Hunt, 2007) . The radar system was an anti-collision system (More signals can be read and receive simultaneously) and its use during World War II for identifying the enemies can be considered the first RFID use. The invention of the transistor in 1947 led to smaller and cheaper components could be manufactured and that is what makes RFID tags become cheaper every year.
Harry Stockman in 1948, invented how the radio waves could be sent away to a receiver, also power supply helped to send a signal back and that was the basis for today's passive RFID tags (Banks, 2007) . Further research in radio frequency technologies led to several inquiries regarding applications and at the end of the 60s, RFID used for the very first time commercially (Hunt, 2007) . A major problem with RFID was the size of the tags, but this began to change in 1971 when the first microprocessor came and then the tags could be smaller and more sophisticated. However, it was in the 1980s as the commercial uses of RFID increased and included key fobs, access cards, cattle marking, and some applications in rail transport.
1990 onwards came with a lot of RFID use, fairly due to IT technology had evolved so much and that there were opportunities to put together the network and manage information in a better way. But still material costs and lake of standards prevented the technology to have a greater impact than.
The prices of RFID was reached relatively low levels began in the 2000s and then RFID could actually replace bar codes in the long run. The U.S. armed forces and Wal-Mart have since the mid-2000s had raised the demands of its suppliers using RFID, but the complexity and cost is still an obstacle for many suppliers
VI.
RFID WORKING PRINCIPLE RFID system consists of tags or transponders (transmitters), interrogators (readers) and a controller (database) which is usually a computer connected to a network with middleware (software that controls how the system works). The purpose of middleware is to process large amounts of data, aggregate the data and sends it to the business system database.
The information which is received by the system, for example, cause the system to warn when hardware is not working properly or that a new order of a product is recommended because it is about to end in the store The tags are comprised of a printed circuit board (PCB), an integrated circuit (or chip), and an antenna. The circuit board holds together the tag and may consist of different materials, depends to the use of the tag. The chip is a collection of components required to keep information and get the tag to function properly. The antenna is responsible for that the tag can communicate with a reader in the course of to receive and send back radio signals There are several types of tags with different advantages and disadvantages. The simplest and least expensive tag is the passive without an integral source of energy to transmit information. It means that the energy the tags need to send back information is received through the antenna when the reader sends a radio signal.
The advantages are that they can be manufactured very small and that they are relatively inexpensive to manufacture. The disadvantages of passive tags are, reading must be taken in the short distance from them and they include a relatively small amount of information. Some more advanced tags that can read at a great distance and which holds much more information is known as active tags. They need a battery to power the tag's functionality and subsequently larger and more expensive (Hunt, 2007) .
A third type of tag is the semi-active, which contains a combination of passive and active functions. To save the battery switch the active portion of the tag in a sleep mode when not in use and is "awakened" to the passive tag for receives a signal. Semi-active tags have an advantage when there is a quick reading, but with long intervals between readings and the signal sent back from the tag needs to be able to reach rather longer (Banks, 2007) . There is another way to divide the different tags and this is based on their memories. Generally, they can be divided into tags that can contain only the information printed at the first time and after that they are only readable, and the tags where information can be changed, they can be "reprogrammed" several times. The first type is obviously cheaper but both have areas where they are best suited (Hunt, 2007) .
Readers have the function to read RFID tags (and adding energy if they are passive), data from the tag to the computer system, and where possible, they can also be used to enter new information on the tags. Readers also workout on these three parts: an antenna, a module to communicate with the tags and a module for communicating with the database. These are three additional features that readers need to be accommodated.
A problem with the use of RFID is that there are different standards for the technology to work. These standards describe how communication should work in RFID system and the information obtained from RFID infrastructure (Banks, 2007) . Examples of how it will work are what frequencies to be used on radio signals and the manufacturing of the tags to be done. Regarding the information to be included in the tags, there are two major standards that dominate to become the new standard, EPC (Electronic Product Code) and ISO (International Organization for Standardization). However, it is still possible and common to use the simpler standards such as EAN and UPC in RFID tags (Hunt, 2007) .
EPC provides a universal product code which is unique to every product manufactured around the world and is therefore known as EPC global, just as organization responsible for them. EPC codes are not available exclusively for the RFID technology, but its complexity makes it best suited for use in RFID tags (Heinrich, 2005) . ISO is an organization providing a range of standards to help companies to do business with the help of common rules. This includes standards in many areas in addition to information standards such as environment, service, equipment and quality.
RFID in Retail Supply Chain
Twist (2005) states that although the major advantage of RFID is achieved if the whole supply chain is involved, but there are tangible benefits to the retailers, for example, losses are reduced by two thirds with using an RFID system. According to a study by Gruen (2002) , retailers lack an average of 8.3 percent of cases when might have sold to customers, and it depends on incorrect orders and forecasts in half the cases. In a quarter of cases, it depends on the problem earlier in the supply chain, such as delayed shipments and production fault. The last quarter is responsible for the shortage is that goods are in stock but that shelves are not replenished.
Chappel (2003) looks at the problems RFID can help both the dealers and customers. They can fix the deficiencies or can be avoided, fewer resources need to be on the receiving of goods, loading, payment and inventory and the wastage can greatly reduce. For customers' advantage avoid the long queues at the tills, goods are often in stock and if an item is at the wrong place in the store, it can still be easily found by using RFID. Further studies on how RFID affects customers have been made by Eckfeldt (2005) , he points out that the potential for tracking of tags means that technology is a threat to privacy and to successfully implement RFID technology in consumer goods, a company needs to present the advantage that technology go beyond to some of private information that is visible.
A research conducted by Atah (2005) shows that the goods sold affect how demand is calculated, as theft and wastage allowance should be included to make the correct orders. Also the products that have passed its sell-by date and the products standing in the wrong place so that customers cannot find them. The introduction of RFID is considered to have two valuable properties: The first is that visibility means better view of the store's actual inventory and thus, more accurate orders and refills done. The second is that the more information about the store's inventory, losses and theft is reduced.
A completely different application of RFID in stores proposed by Zhou (2009) where the customer membership card contains an RFID tag and the prices of goods are updated depending on the customer previous purchasing behavior, and based on sale offers, discounts, etc. Customer-specific adaptation of this kind makes the prices can be added at levels appropriate to each client the best and through different offers to get them to come back more often and buy more. In a recent study by Çakıcı (2011) studied how the handling of drugs may be improved if a switch from bar codes to RFID is carried out. With the automatic inventory update in real time, losses are reduced sharply, leading to savings in inventory and lower shortage and ordering costs. According to the author the obstacles that must be regarded as the hindrance between RFID implementation should be disappear when more people are using RFID so that standards are set and costs go down. A number of studies have been made in inventory and what RFID can have on impact on it. Rekik (2008) focuses on the impact that RFID can have on inaccurate inventory levels due to products have been placed in the wrong place at the store. Gel (2010) argue that many stores inventory levels is not correct because the input from the sale of goods takes place at the wrong place and that RFID could eliminate that problem. In another study of Rekik (2008) examines the impact of the theft has been on wrong inventory levels and how RFID can reduce the amount of faults.
RFID BENEFITS Retailer Benefits Real time Inventory Information
With RFID, retailer can have real-time inventory information that can help to prevent stock outs, locate stock within a store to avoid shrinkage of inventories, and can help to enable retailer to use more yield effective pricing strategies.
Decreased Labour Costs RFID technology provides practical elimination of the need for human checking of stock. Labour reductions will be realized in the following areas of retail operations; receiving, stocking, check out, cycle counting and physical counting.
Prevention of Theft, Shrink and Inventory Write Offs In retail industry "Shrinkage" is a term used to describe inaccurate inventory counts as a result of customer theft, employee theft, inaccurate inventory counts due misplaces items, and stock reordered because items are on a display shelf in another area of the store. RFID technology has the potential to alert staff when items are being removed illegally, or when they have been misplaced within the store. This can assist in theft reduction and also provide real-time accurate inventory counts automatically.
Integrated Opportunities
The RFID technologies will offer retailers new and unlimited marketing opportunities. The tracking of customers" purchases before they leave the store offers retailers information that can immediately be used for the cross selling other related products. In-store suggestive selling allows retailers to communicate with shoppers while they are shopping in an effort to encourage them to buy an additional and complimentary item (USA Strategies, 2005).
CONSUMER BENEFITS Consumer Savings
Most notably, consumer savings will result due decreased costs in the supply chain. Currently, companies approach supply and demand in the only way that they know how. They produce goods in the hope that customers will buy them. Of course, historical information and trends are utilized, but it is by no means an exact science. Conversely, RFID will allow companies to better match up supply and demand. Manufacturers will not produce vast quantities of product that will not sell and retailers will not overstock excessive amounts of product destined to sit on store shelves gathering dust. RFID will enable companies to more quickly identify goods that can need to be discarded or replenished. This in turn will give the customer access to a better and fresher product. In the long term, this will also lead to a decrease in pricing for the consumer.
Authenticity and Improved security of prescription drugs RFID can also be used to distinguish genuine products from counterfeit products. It is a key consumer benefit given that counterfeits could potentially contain decreased dosages and elements as opposed to the genuine. Currently, consumers have no fool proof method of vetting their prescriptions which could lead to potential health issues associated with ingesting counterfeit drugs. Efficient Recalls will reduce Deaths and Injuries More reliable and faster product recalls along with proved food safety. RFID can be used to identify and recall outdated products, which will further enhance consumer safety (USA Strategies, 2005) .
VII.
CONCLUSION The main objective of the thesis has been to contribute to the understanding of RFID implementation in the retail supply chain, how it contributes and improves the supply chain, the impact of RFID over the supply chain and about its integration among the different entities of retail supply chain. A theoretical frame work is made so as to have a good understanding about the concepts and research work in the relevant area. The empirical results have been done to examine their work practices within the related field and initiatives.
The results from the thesis are the following: With the help of literature, in depth study of RFID, retail supply chain and the related work helped us to gain knowledge about various perspectives. The empirical findings are the strong feature of this thesis work and the knowledge gained through interviews was helpful for a better analysis. The research goals with their justification are presented below:
First goal: Implementation of RFID technology in the Retail Supply Chain From the empirical study and literature review we have found the basis of implementation of RFID in retail sector and following are the research questions with their respective justifications.
Why RFID is better than barcodes? RFID is increasing its creditability in the supply chain processes rapidly; it is showing its potential benefits and improvements in the retail sector too. With the help of RFID, in the field of retail supply chain number of improvements can be made i.e. reducing the time of receiving goods, searching of particular item in the warehouse, tracking of number of items in one time and also the more discussed topic efficient checkouts in the retail stores. All these benefits are the major aspects of considering RFID technology over barcodes.
Current status of RFID implementation in retail industry. We have found by empirical findings (interviews) that RFID will be the next big thing in the retail supply chain, however retailers have not been started using it entirely, its benefits are compelling the retailers to start implementing it and for the sake of be competitive in the market. So far retailers are planning to use RFID on pallet level, LIDL KB in Sweden also have plans to start using RFID at pallet levels in their good receiving section of warehouse in coming 2 to 3 years. Its shows that implementation of RFID at item level in Sweden will take some time, may be over 5 to 6 years from now.
-
Cost and benefits allocation among the retail supply chain. Cost and benefits allocations are so far the main reason that stuck the process of possible implementation of RFID in retail industry. So far there is no proper distribution of benefits and costs among the different retail supply chain entities. But we have concluded through the empirical findings that retailers should bear the cost of RFID tagging as they suppose to get benefited most by it. But in that case cost will be forwarded to the customers and end result will be in the overall price increment of goods. So for the technology to be successfully implemented the cost of tags need to be minimized, which is minimizing day by day.
What are the major drivers for adopting RFID in retail supply chain? Benefits are the main drivers for adopting RFID and 78% respondents agree with this statement. Firms like Wal-Mart and Metro Group also contribute to some extent in this progress.
Area where RFID can be used in retail supply chain? RFID is useful mainly in the warehouse, distribution and retail outlet operations, areas including goods shipment, goods receiving, shelf replenishment, employees tracking, better security and quick checkouts. As the technology progress, it will surely find the more potential usage in the retail industry.
What are the challenges faced in adopting RFID in retail industry? Our survey shows that cost issues are one most important factor while implementing the RFID, and then come the lack of industry standards for implementing RFID, technical issues and manpower planning factors. As we have tried to calculate the possible cost for implementing the RFID and its return of investment, but have not succeed in calculating the return on investments (ROI) as the cost of tags are still very high in the market as compared to the savings in the form of efficient working.
Second goal: Evaluate the usage of RFID at Point of Sales (POS) in Willys Erikslund with the help of Queuing Theory. In the second goal of our thesis work, we have analysed the performance of checkout service of our case company, with the help of queuing models we have found the current performance of sales checkout. Our analysis shows that the overall system at the checkout performs well, but the cost can be reduced if the number of servers increased.
Primary objective of the second part is to calculate the time that customers wait in the checkout queues and try to analyse it with the possible implementation of RFID at checkout counters. But the implementation of RFID at the checkout counters connected with the other factors of the supply chain and its implementation cost at the checkout counters cannot be justified lonely. For this we have to consider the other areas of retail supply chain too.
Further Study
Since we had Three months for completing our study, if we compare it with the field of RFID we would have need more time to analyse the thorough process of implementing RFID in retail sector. Further proceedings with this thesis work would be analyse the other areas of retail stores as well, such as shelf replenishment and ordering, this further study could encourage the retail stores in the INDIA to focus more and think over implementing RFID and contribute for the cost effectiveness of the process and customer service.
